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XXIX.—The Minerals of the Tertiary Eruptive Rocks of Ben 
More, Mull By JAMES CURRIE, Jun., M.A., F.E.S.E. 
(Read 21st January 1897.) 
SOME fourteen or fifteen years ago, in coming down Ben 
More in Mull, towards Loch Scridain, I observed in the screes 
that descend to Allt na Coille Mhoire specimens of scolecite, 
the crystals of which are longer than have been found, 
so far as I know, anywhere else in Scotland. These were 
frequently associated with epidote in radiating brushes and 
with celadonite. A visit to the locality in September 1896 , 
along with Professor Heddle, enabled me to collect further 
specimens of all these, and we were also successful in discovering 
heulandite, stilbite, prehnite, and saponite at the same place. I 
propose in this paper to describe more particularly the minerals 
of the southern slopes of the mountain. 
The locality referred to above, where the secondary minerals 
seem to be developed to the greatest extent, is that shoulder of 
Ben More known as Maol nan Damh, which is composed of 
beds of varying degrees of hardness, layers of tuff and agglom­
erate probably occurring between the more durable lava flows. 
The minerals named occur in druses in situ, but they are 
more easily obtained from the loose blocks among the screes 
from about 1 8 0 0 feet above the sea down to 1 4 0 0 feet. 
The occurrence of zeolites and other secondary minerals in 
the rocks of this mountain has been noticed by former ob­
servers ; 1 but the references are for the most part somewhat 
vague, both mineralogically and topographically, and it is often 
impossible to determine what minerals and what part of the 
mountain are indicated. Professor Judd, in one of his valuable 
papers (Q.J.G.S., vol. xxx. 1874, p. 211), refers to " many beautiful 
varieties of the epidote and garnet groups " of volcanic minerals 
as being conspicuous in the agglomerates of the Hebrides, and 
among these the agglomerates of Ben More seem to be included. 
I have not seen in this locality any mineral referable to the garnet 
group, nor, indeed, did I observe any " minerals of the same kind 
as are found in similar positions [i.e. ejected blocks] in connection 
with existing volcanoes." It is unfortunate that the species here 
referred to are not more exactly indicated. Macculloch, writing 
nearly eighty years ago, is mineralogically rather more precise, 
1
 Geikie, Trans. R.S.E., vol. xxxv. (1888), p. 77 ; Judd, Q.J.G.S., vol. lxvi. 
(1890), pp. 346, 368, &c. 
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when in discussing " the claystone of Ben More," he remarks1 
that he "observed only two varieties with foreign substances 
imbedded, the one containing nodules of green earth, the other 
compact zeolites, apparently solid mesotypes"—no doubt the 
minerals now more exactly designated celadonite and scolecite. 
But " Ben More," in its narrowest significance, includes points 
two miles distant from one another; and if the name be ex­
tended, as it may be, to the whole mountain mass of which that 
lofty peak is the culmination, it covers a district of fully twenty 
square miles. Scolecite2 and epidote, entirely similar and in 
a similar rock, occur near Kilfinichen, on Loch Scridain, two 
or three miles further to the south-west, and this locality has 
of course been long known. 
The most striking of the minerals found on Maol nan Damh 
is the Scolecite, which occurs in radiating groups of crystals, 
sometimes nearly 10 cm. long. On two or three of the speci­
mens, where the crystals were freer than usual, we had hopes 
of observing the termination; but, unfortunately, these were 
not realised. The scolecite here occasionally fills the druses 
to the exclusion of all other minerals; but most frequently it 
is associated with epidote, and more rarely with celadonite or 
heulandite. Though it loses transparency, it does not weather 
readily; and rounded masses, that appear to be simply nodules 
of the rock, often prove, when broken by the hammer, to consist 
almost entirely of unaltered scolecite. 
The Epidote varies from pale pistachio green to almost black 
green; the differences in colour presumably corresponding 
to variations in the relative amounts of iron 
and calcium. It is disposed in radiating groups 
of crystals of the simple form a cm, occa­
sionally doubly terminated, and it has as a rule 
the habit figured, though sometimes the face a is 
more developed. It often occurs in druses alone, 
but frequently overlies celadonite, and is in turn 
overlaid by scolecite or heulandite. The darkest 
green variety appears to occur on the southern 
slopes, where the epidote is rarely associated with 
any mineral but celadonite of a very similar colour. 
The crystals are about 7 mm. in length, and are 
finely grouped, forming specimens of much beauty. 
The resistance which it offers to the agencies of 
atmospheric decay is very strikingly evident. 
1
 "Western Islands," vol. i. p. 576. 
2
 The Kilfinichen mineral was analysed by Dr Scott, and yielded Si0 2 46*21 ; 
A I 2 0 3 27*00 ; CaO 13-45 ; H 2 0 13*78 = 100'44. It is thus a typical scolecite, 
entirely free from sodium. 
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While the calcite is almost completely removed, the heulan-
dite changed to a milky white, and the scolecite itself 
rendered opaque or even dissolved away, the epidote remains 
apparently unaltered, and keeps all its original transparency 
and lustre. 
The Celadonite occurs in great abundance, entirely filling most 
of the smaller druses and the less angular cavities in the rock. 
The colour is dark green, weathering to a much paler tint; 
rarely peroxidation has altered it to a rusty brown. It differs 
somewhat from most of the celadonites of this country. From 
those of the Old Eed and Carboniferous of southern Scotland 
it is distinguished by its more massive structure, while in 
colour it is not nearly so bright as are the specimens from 
Scuir More in Eum. It never exhibits the laminated appear­
ance sometimes seen in the mineral from the latter locality. 
In view of these differences and of the discrepancies in the 
existing analyses of celadonite, it would be very desirable to 
submit to chemical examination specimens of the mineral from 
Ben More. 
A single specimen of what appears to be the rare variety of 
Saponite termed " Prasilite " by Dr Thomson, was found lining 
a cavity centrally filled with scolecite. The crystalline flakes in 
this specimen are of a somewhat darker green than most of the 
celadonite. It may seem unlikely that two minerals, so similar 
in composition, and both in all probability products of the de­
gradation of the same substance, should occur in the same rock, 
and even in the same druse; for the outer layer of deposit in 
this specimen is the ordinary celadonite of the locality. But 
the close association of two very nearly allied species is not by 
any means uncommon, and Dr Heddle has already recorded the 
occurrence in juxtaposition of these very two minerals, and 
that in the same order of deposition as here. They are found 
filling the vesicles of the rock near Ferry Port on Craig in 
Fife, and in this case each of the minerals was identified by 
actual analysis (Trans. E.S.E., vol. xxix., 1879, pp. 95 and 103). 
In the Island of Hoy also celadonite and saponite occur in the 
same rock, though apparently in this case not in the same druses 
(Heddle, Min. Mag., vol. iii., 1880, p. 248). 
The remaining minerals occur much less frequently, and the 
specimens found were all more or less weathered. 
The most frequent is Heulandite, invariably milk-white and 
opaque from incipient decomposition. It occurs in minute 
crystals with the forms bstz, Istzx (fig. 2) and more rarely bstzc. 
It is interesting to note the occurrence here of the form z, 
hitherto described—so far as I am aware—only by Greg, from 
a single locality in the Campsie Hills, Stirlingshire. The 
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heulandite of Ben More occasionally lines the druses without 
associates; more usually, however, the crystals coat tufts of epidote. 
Very rarely it occurs in stalactitic arrangements 
of grouped crystals which present only the faces 
t, s, and 6, sometimes forming an incrustation 
upon crystals of calcite of large size and of the 
nail-head form. These have subsequently been 
entirely removed in solution, so that they are 
now represented only by the heulandite crust. 
A specimen exhibiting this stalactitic arrange­
ment of'heulandite, which would appear to be 
now for the first time noticed, has been de­
posited in the Museum of Science and Art, 
Edinburgh. 
Stilbite occurs very rarely in opaque much 
decomposed crystals of the common form (bcm 
of Dana). A single specimen of Prehnite was foimd. This 
was in white, orbicular, crystalline aggregates, overlaid by 
hemispheres of radiated scolecite. 
The only other macroscopic minerals observed were Haema­
tite, as a red ochreous incrustation, evidently of comparatively 
recent origin; and the calcite already referred to. 
As above stated these minerals were traced to their original 
position in the rocks of the hill. In the flows which crop out in 
the screes they form amygdules. Above the brow of the hill, 
however, no zeolites were observed, and the vesicles contained 
only celadonite. Near the top of Maol nan Damh—2200 feet 
above the sea—where the rock is denser and somewhat flaggy, 
epidote alone occurs. It here lines rents and fissures in the 
rock, and is of a somewhat paler tint and in smaller crystals 
than that occurring in the druses of the lower beds. 
The minerals yielded by the beds of Maol nan Damh are quite 
different from those to be obtained in this part of Mull at lower 
elevations. The rocks around the shores of Loch Scridain, for 
example, afford analcime in abundance, stilbite, brown saponite, 
and quartz.1 One specimen showed analcime of the usual form 
superimposed on transparent crystals of quartz (brz), which is 
an unusual association. This specimen also has now been 
deposited in the Edinburgh Museum. Near Torran the quartz 
occurs as casts of pre-existent rhombs of chabazite. These are 
now completely dissolved away, but some of the crystals had 
attained the giant size of 25 mm. breadth. 
To the north of the loch, in the basaltic beds, under the cliffs 
1
 Zirkel mentions (Skizze der West Kuste Schottlands, p. 55), besides anal­
cime, heulandite and natrolite. The former is quite probable, though I have 
not observed it; the latter is almost certainly scolecite or mesolite. 
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In reviewing the assemblage of minerals found in the rocks 
of Maol nan Damh, the first fact that naturally strikes us is 
the peculiarity of the association. 
1st. Nowhere else in Scotland does epidote occur in an 
amygdaloid, either alone or with zeolites, to an extent in any 
way approaching that exemplified here. 
2nd. Nowhere else in Scotland, so far as I know, does Epidote 
occur with Celadonite. 
3rd. Nowhere else in Scotland, again subject to the same 
qualification, does celadonite occur without the presence of 
free silica—quartz or chalcedony—as a secondary mineral. 
The next point is, that almost all these minerals of Maol nan 
Damh, and (except the celadonite) absolutely all those that occur 
in any quantity, contain calcium as an essential constituent. 
And, finally, not one of them contains sodium. 
These facts taken together would seem to indicate that the 
rock of Maol nan Damh, by whose decomposition the secondary 
minerals referred to were formed, was either different in composi­
tion from the usually occurring igneous rocks of the country, or 
has been exposed to different conditions. It must, however, of 
course, be observed that the two explanations are not mutually 
exclusive, and that both may be valid. 
The rock in question is now in so essentially and radically 
altered a condition that it is by no means safe to dogmatise as 
to its original nature ; but it may at least be regarded as reason­
ably certain, from the evidence of the decomposition products, 
that among the original constituents were—firstly, either anor-
thite or a labradorite rich in calcium, and thus approximating 
to anorthite in composition ; secondly, some species of pyroxene, 
either rhombic or monoclinic; and thirdly, magnetite or olivine. 
of Torosay, gyrolite and pectolite occur (the latter being fully 
described by Professor Heddle, Trans. Geol. Soc. Glasgow, ix. 
241). The more vesicular dolerites here yield stilbite in the 
usual sheafy aggregates in druses per se, and also upon calcite. 
A single specimen showed stilbite on quartz—an unusual 
association. There occur further radiated scolecite per se; meso-
lite; analcime on scolecite—alone, or with a still later semi-
zeolite superimposed, either gyrolite or more rarely apophyllite 
in the form cap, the latter crystals being 2 cm. across. Other 
druses contain calcite, reddish saponite, or free silica, both as 
agate and as crystallised quartz. A single specimen of what may 
be called milk opal was found. Further along the coast one 
meets with minerals of a more typically Hebridean facies— 
faroelite, and analcime on faroelite. 
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The large amount of celadonite may perhaps further indicate 
the former presence of biotite. 
I can hardly believe that the slight divergence from the 
type of a normal dolerite which is all that is indicated by 
this composition is sufficient to account for the distinctly 
anomalous assemblage of secondary minerals here presented. 
If not, it would appear necessary to call in the aid of some 
agency differing in kind or in degree from those which have 
operated in general on the igneous rocks of Scotland; and it 
is difficult to avoid the conclusion that the processes of decom­
position have been here facilitated and augmented by pneumato­
lytic action of a nature unusually vehement or unusually 
prolonged. 
Scolecite when present in any rock is generally one of the 
earliest formed zeolites, and its very marked predominance 
here would seem, therefore, to point to a long continued period 
of relatively high temperature, indicating probably the near 
neighbourhood of a very considerable mass of molten rock. 
In this way when the vesicular rock had cooled sufficiently to 
permit of the formation of other zeolites, the cavities were 
already in most cases filled with scolecite. 
There is evidence that the order of events was, in outline, as 
follows:—There was to begin with a pneumatolytic stage in 
which first the pyroxene was attacked, yielding celadonite, and 
then the feldspar, affording most of the epidote. Continued 
cooling allowed the condensation of the vapours, and a hydro-
thermal stage followed in which the heated aqueous solutions 
acting on the feldspar deposited scolecite, and afterwards, at a 
still lower temperature, heulandite and stilbite. To meteoric 
water, acting at the ordinary temperature, we can hardly 
attribute more than the formation, of the haematite and the 
removal of the calcite. 
In the same way we may, independently of probable litho-
logical distinctions, explain some of the differences between the 
zeolites of the rocks at Torosay and those of Maol nan Damh. 
Further removed as the former were from the source of heat 
that maintained the Ben More rocks at a high.temperature, 
there was little or no pneumatolytic action, the cooling was 
more rapid, and the production of scolecite was less abundant. 
Thus when the temperature had fallen to a relatively low point 
there was still a sufficient supply of lime and silica to form 
minerals like apophyllite and gyrolite, and still sufficient room 
in the vesicles to afford space for their deposition and growth. 
These are only some of the problems presented at this 
interesting locality, which will well repay careful investigation. 
In concluding this brief contribution, I may perhaps be 
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permitted to express the opinion that in such investigations it 
might be well if petrographers would not confine themselves 
exclusively to the microscope, but would pay more attention 
than they often do to those decomposition products which are 
visible to the naked eye. In few localities can more instruc­
tive examples of secondary igneous minerals be studied than 
those which are presented so lavishly and in such varied and 
beautiful forms in the eruptive rocks of the Hebrides. 
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